Regional Representative Scholarship (BUD) is the acceptance of the undergraduate and post graduate students of Bogor Agricultural University (IPB) as recommended and funded by the central government, local governments, or private companies and institutions. Survival data of BUD students in IPB can be categorized as censored data. One of statistical analysis technique that can be used to handle the problems of censored data is survival analysis. The main objectives of this research are determine the factors that affect the survival of BUD students using Cox Proportional Hazard and Weibull Proportional Hazard, and compare the average probability of BUD students' survival who have dropped out in each semester with both models. The results showed that the dominant factors that affect the survival of BUD students are department, hometown, the average of the national exam (UN), senior high school (SMA) accreditation, and the average of the report. Cox Proportional Hazard model is good to estimate drop-out rate at the beginning of study while Weibull Proportional Hazard model is good to estimate drop-out at the end of study.
Introduction
IPB has several admission procedures for new students to enroll in the programs of undergraduate as well as post graduate level. One of those is Regional Representative Scholarship (BUD), where the students receive funding from central government, local governments, or private companies and institutions during their study [6] . Based on joint preparation level (TPB) data from 2005/2006 to 2010/2011, the percentage of BUD students who drop-out in TPB was larger than the students who entered through another ways such as Selection Invitation Selection to Enter IPB (USMI) and National Selection for State University Entrance (SNMPTN) [5] .
IPB regulation obligates the undergraduate students to finish their study within 6 years or 12 semesters [7] . This caused the study period of BUD students until the occurrence of drop-out event is quite long, whereas this research has limited observation time. As a consequence, the data may not completely observed (censored). One of statistical analysis technique that can be used to handle the problems of censored data is survival analysis.
There were some researches about students dropping out in IPB are analyzed the students who drop-out from department of statistics in IPB Graduate School using regression tree method [4] . The research about BUD students who drop-out using SMOTE in CRUISE method [3] . The previous researches of BUD students only considered the student status, whether he/she drop-out of the college or not, as the response variable.
This research uses two survival analysis models, those are Cox Proportional Hazard and Weibull Proportional Hazard. The main objectives of this research are determine the factors that affect the survival of BUD students using Cox Proportional Hazard and Weibull Proportional Hazard, and compare the average probability of BUD students' survival who have dropped out in each semester with both models. The results of those two models are expected to be complementary and can be used as a reference or suggestion for IPB especially BUD secretariat to increasing success and preventing the number of educational failure in IPB.
Literature Review

Cox Proportional Hazard Model
Cox Proportional Hazard model is semi-parametric model, because the baseline function, h 0 (t) are a function that is not specified by without noticing parametric distribution [2] . In general, Cox Proportional Hazard model can be written as:
which t i is the ith individual for time until certain events occur, h 0 (t i ) is the baseline hazard function, β j is jth individual for parameter of regression coefisien, and X j is jth individual for explanatory variables.
(1)
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Weibull Proportional Hazard Model
Weibull Proportional Hazard model is a model derived from the Weibull distribution. Weibull Proportional Hazard model can be written as:
which γ is the shape parameter and λ is a scale parameter.
Weibull Proportional Hazard model is a special form of the Weibull model of Accelerated Failure Time (AFT) which has the form of a log-linear variable T i associated with survival time to the ith individual: log T i = μ + α 1 X 1i + α 2 X 2i + … + α p X pi + σε i which μ is the intercept, σ is scale parameter, dan α 1 , α 2 , …, α p is the coefisien of explanatory variables, and ε i is a random variable with probability distribution or other distribution of the T i [1] . If Weibull Proportional Hazard model is given in the form of equation 3, the parameter γ, λ, and β becomes:
Hazard Ratio with Cox and Weibull Proportional Hazard Models
Hazard ratio (RH) is comparison between a hazard of an individual with other individuals of hazard. Hazard ratio can be formulated as:
} which X j(m) 1 is the explanatory variables to j(m) with valuable is one, X j(m) 0 is is the explanatory variables to j(m) with valuable is zero, and m is index that show dummy variables of each explanatory variable.
Data and Methodology
Data
The data that used in this research is data of BUD students of undergraduate program in 2008-2011 which obtained from the secretariat BUD, secretariat TPB, and the Directorate of Education Administration (Dit AP). The observation period is September 2008 to January 2014. The unit of measurement is semester (6 months). The response variables (Y) used in this research is a survival time of BUD students equipped with student data status. The status of student data consists of two categories, the first category is uncensored data which is BUD students who have drop-out during the study period, while the zero category is the censored data of BUD students who still study until the research time is ended that means have not drop-out or the BUD student who has graduated before the research period is ended. The explanatory variables (X) used in this research is gender (X1), study age (X2), department (X3), hometown (X4), father's education (X5), mother's education (X6), father's occupation (X7), mother's occupation (X8),
Fitriah Ulfah, Indahwati and Bagus Sartono parent's income (X9), school's status (X10), the average of the UN (X11), sponsors (X12), SMA accreditation (X13), the average of the report (X14).
Methodology
The steps of this research is as follows: 1.
Perform data exploration.
2.
Form the Cox Proportional Hazard model a.
Selection of the best Cox models with backward selection. b.
Testing β parameter simultaneously that use G test and testing partially β parameter that use the Wald test [1] . c.
Examination of the assumption of proportional hazard in the Cox model that has been formed with Schoenfeld test [2] . 3.
Form the Weibull Proportional Hazard model a.
Examination of the distribution of the data by performing a plot between the log[-log(Ŝ(t))] with log (t). If the plot is formed form a linear pattern lines so the Weibull model can be arranged. b.
Selection of the best Weibull model with backward selection. c.
Testing β parameter simultaneously that use G test and testing partially β parameter that use Wald test as contained in (2.b). d.
Examination of the assumption of proportional hazards in the Weibull model that has been formed by using a statistical -2 Log L on each variable [1] . 4 .
Interpretation hazard ratio value of each variable that affects the Cox Proportional Hazard and Weibull Proportional Hazard models.
5.
Comparing the endurance survival of Cox Proportional Hazard and Weibull Proportional Hazard models to see the average probability BUD students' survival who have dropped out in each semester.
Results and Discussion
Description of the Data
The numbers of BUD students that analyzed in this research is 890 students. The numbers of students drop-out or uncensored status is 137 students (15.39%), while the number of the active students and the students who have graduated from the study or the status of censored is 753 students (84.61%). Descriptive analysis can provide information about BUD students characteristics based on the explanatory variables estimated affected to survival time of the students can be seen in Table 1 . 
Cox Proportional Hazard Model
Statistic of G test on Cox is 152.4202 with p <.0001, it means that at least there is one explanatory variable that affect student BUD study period. After done the Wald test, the variables that significant at the level of 0.05 are department, hometown, father's occupation, the average of the UN, SMA accreditation, and the average of the report. The results of the Cox analysis using the backward selection method, five variables that significant at the level of 0.05 are department, hometown, the average of the UN, SMA accreditation, and the average of the report can be presented in Table 2 . The risk of failure can be interpreted by using the value of hazard ratio. Table  2 shows that X 3 (2) variable, the interpretation is BUD students from the unfavorite department have the likelihood risk of drop-out is higher than BUD students from the favorite department. The likelihood risk of BUD students drop-out from the unfavorite department is 1,551 times than the favorite department. Favorite department based on TPB data during the last three years is the highest number of BUD applicants and also included in nine greatest number of IPB applicant consists of nutritional science, agronomy and horticulture, statistic, veterinary, agricultural industrial technology, food technology, and agribusiness.
Examination of the assumption proportional hazards of Cox model is done on each the explanatory variables that performed. The test results shown in Table 3 . Table 3 shows that all categories of the explanatory variables had p-value > 0.05, that means the assumption of proportional hazards model of Cox is fulfilled. 
log[-log(S(t))]
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Weibull Proportional Hazard Model
Examination of data distribution can presented in Figure 1 . It shows that a linear line between log[-log(Ŝ(t))] with log (t), so Weibull model can be arranged.
Figure 1 Plot log[-log(Ŝ(t))] versus log(t)
Statistic of G test on Weibull is 161.15 with p <.0001, it means that there is one explanatory variable that affect student study period of BUD. After done Wald test, the variables that significant at the level of 0.05 are department, hometown, father's occupation, the average of the UN, sponsors, SMA accreditation, and the average of the report. The results of the Weibull analysis using the backward selection method, six variables that significant at the level of 0.05 are department, hometown, father's occupation, the average of the UN, SMA accreditation, and the average of the report can be presented in Table 4 . Table 4 shows that X 7(3) variable, the interpretation is BUD students with his father's occupation as private employee and BUMN have the likelihood risk of drop-out is smaller than BUD students with his father's occupation as civil servant or police. The likelihood risk of BUD students drop-out with his father's occupation as private employee and BUMN is 0,397 times than the civil servant or police.
Examination of the assumption proportional hazards of Weibull model on each the explanatory variables that performed. The test results shown in Table 5 . Table 5 shows all categories of the explanatory variables had p-value > 0.05 then the assumption of proportional hazards model of Weibull is fulfilled.
The Comparison of Average Probability BUD Students' Survival who have Dropped Out in Each Semester with both Models
The result of comparison the average probability BUD students' survival who have dropped out in each semester with Cox and Weibull Proportional Hazard model can be presented in Table 6 . Table 6 showed that the average probability of BUD students' survival who have dropped out which yielded by Cox model is smaller than Weibull model at the first seven semesters. In contrast, the average probability of BUD students' survival who have dropped out which yielded by Weibull is smaller than the Cox model at the eighth semester. Therefore, it can be concluded that Cox Proportional
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Hazard model is good to estimate drop-out rate at the beginning of study while Weibull Proportional Hazard model is good to estimate drop-out at the end of study.
Conclusion
Factors that affect the survival of BUD students with Cox model are department, hometown, the average of the UN, SMA accreditation, and the average of the report. While factors that affect the survival of BUD students with Weibull model are department, hometown, father's occupation, the average of the UN, SMA accreditation, and the average of the report. Cox Proportional Hazard model is good to estimate drop-out rate at the beginning of study while Weibull Proportional Hazard model is good to estimate drop-out at the end of study.
